Study design: Cross-sectional. Objectives: To examine the association between health-related quality of life (HRQOL)/dietary satisfaction and perceived food environment in community-dwelling individuals with spinal cord injury (SCI). Setting: Members of the Spinal Injuries Japan organization. Methods: Subjects were 2007 Japanese individuals with SCI. A questionnaire conducted in 2015 included items addressing sociodemographic characteristics, HRQOL, dietary satisfaction and eight perceived food environment items. Responses from 506 individuals were analyzed (valid response rate = 25%). Dependent variables were the physical and mental summary scores of the HRQOL and dietary satisfaction. The independent variable was the perceived food environment. We used a univariate analysis (in Model 1) and a multivariate analysis (in Models 2 and 3) as part of a binominal logistic regression analysis. In Model 3, we divided and analyzed the perceived food environment variable into 'access to food' and 'access to information'. Results: Both physical and mental summary scores were related to 'dietary information acquisition in the community'. Dietary satisfaction was related to 'balanced meals in the household', 'food and health information available from family' and 'right health and dietary information acquisition from the media'. Conclusion: HRQOL and dietary satisfaction were differentially associated with perceived food environment factors in communitydwelling individuals with SCI. HRQOL was positively related to dietary information of perceived food environment in the community. Dietary satisfaction was positively related to perceived food environment in the household.
INTRODUCTION
Approximately 100 000 Japanese individuals currently live with spinal cord injury (SCI), and SCIs occur at a rate of approximately 5000 every year. 1 In Japan, it is expected that the number of individuals with SCI will increase as the population's average lifespan increases. 2 Many patients with SCI are discharged to private residences, 3, 4 participate socially (e.g., through study or work) and live a long life. However, because of inactivity, individuals with SCI are more likely to have preventable health-risk factors, such as non-communicable diseases, relative to individuals without disabilities. 5, 6 Therefore, selfmanagement and health support require more consideration in this population than in able-bodied individuals. As care and rehabilitation are the main policy points for people with disabilities (i.e., the disability synthesis support law), health promotion aimed at improving quality of life (QOL) is critical.
One of these critical elements is the support needed to promote healthy dietary habits. Food environment improvement, such as the expansion of food choices and appropriate meal information, is purported to promote healthy dietary habits. When the local food environment is positive, so too will be the dietary habits of the residents. 7 In our country, 'food environment' is defined as having 'access to food', 'access to information' and the 'unification of both'. 8 As the environment has interpersonal, organization, local and policy levels, 9 the improvement of the food environment at all of these levels is necessary.
The food environment is enhanced by community members having access to wholesome foods, including healthy restaurant options, reliable and safe grocery stores and nutritionally balanced foods at appropriate prices, as well as correct dietary information provided by the media. 10 Previous studies have reported that food environment workplace interventions influenced an increase in vegetable intake 11, 12 and that dietary behavior positively improved following this intervention. 13 To address effectively the issue of dietary improvement, both the point of view of community residents receiving services and those providing services should be considered. 14 It is also crucial that individuals with SCI be provided a desirable dietary environment for their health. An important factor related to this issue is how the food environment is perceived, 15 specifically that food is readily available and easily accessible. 16 Previous research has revealed that community residents who perceived adequate access to food and information exhibited healthier dietary intake and behavior. 17 However, few studies have examined the association between the perceived food environment and health-related quality of life (HRQOL) or dietary habits. To facilitate food environment improvement, it is necessary to accumulate evidence on precisely which perceived food environment factors are related to HRQOL and dietary habits. To our knowledge, no study has examined this perception in community-dwelling individuals with SCI, who are thought to have their HRQOL affected by the food environment. To clarify the associations between HRQOL measurements, perceived food environment and health promotion, we chose to examine the perceived food environment from the viewpoint of the community residents, rather than of those providing the environment. Therefore, this study examined the association between HRQOL/dietary satisfaction and type of perceived food environment in community-dwelling individuals with SCI.
MATERIALS AND METHODS

Participants and procedures
The target group included community-dwelling individuals with SCI. We acquired the assistance of Spinal Injuries Japan (SIJ), which is an organization that deals with SCIs across the entire country. SIJ has 45 branch offices across the country, and performs activities, such as reporting on SCI and offering peer support. Among registered members, the average age is~65 years; 80% are men, and the most common lesion type is a thoracic SCI, followed by cervical and lumbar spinal cord injuries. The significance and methods of the current study was first explained to the chief director of SIJ, and consent was received. A total of 2007 eligible subjects were identified. SIJ's employees and company members were excluded from participating.
We posted a questionnaire for our cross-sectional study in August 2015. Participants were provided with a study information sheet that explained the purpose of the study and its methods and advantages. In addition, they were informed about the data publication process including that the survey was anonymous and that a returned questionnaire would be regarded as consent to participate.
Questionnaire
Sociodemographic variables. Data regarding sex, age (⩽49, 50-59, 60-69 or ⩾ 70 years), years since injury (⩽9, 10-19, 20-29, 30-39, or ⩾ 40 years), lesion type (cervical, thoracic or lumbar), living status (living alone or living with others), current employment status (yes or no) and current use of welfare services and support (yes or no) were obtained from completed questionnaires.
HRQOL. HRQOL was assessed using the validated Japanese version of the Medical Outcomes Study 8-Item Short-Form Health Survey (SF-8). 18 Similar to the longer 36-item survey, 19 the SF-8 is divided into eight health profile dimensions: physical function, role functioning physical, bodily pain, general health perception, vitality, social functioning, role functioning-emotional and mental health. The SF-8 produced two separate scores of HRQOL-physical health and mental health. SF-8 scales and summary measures were scored using norm-based scoring methods. The license for the use of SF-8 instrument was acquired through iHope International in Japan. A normal distribution was not confirmed for the physical and the mental summary scores.
Dietary satisfaction. Dietary-related QOL asked about dietary satisfaction in a manner identical to a previous study. 20 The question regarding dietary satisfaction was, 'How would you describe your satisfaction with your current diet?' Responses were provided using the following scale: (1) high, (2) moderate, (3) low or (4) very low.
Perceived food environment. We adopted questions about the perceived food environment from Takemi. 21 The questions addressed access to food (household and community) and access to information (household, community and society) using eight items. Access to food questions addressed balanced meals in home (household, one item), the availability of balanced meals in the neighborhood at an appropriate price and safe, reliable places to shop for food (community, three items). Access to information questions addressed food and health information available from family (household, one item), acquiring dietary information within the community and nutrition labels at nearby restaurants and grocery stores (community, two items) and correct dietary information acquired from the media (society, one item). Responses were provided using the following scale: (1) strongly agree, (2) agree, (3) neutral, (4) disagree and (5) strongly disagree.
Statistical analysis
We received responses from 576 individuals (response rate = 29%). However, responses where crucial data such as sex, age, lesion type or type of disability were missing, and data from institution residents and those with disabilities other than SCI were excluded. Ultimately, responses from 506 individuals were analyzed (valid response rate = 25%).
The analysis consisted of univariate and multivariate analyses by binominal logistic regression analysis. The dependent variables were physical summary score, mental summary score and dietary satisfaction. We dichotomized the physical and mental summary scores with their median scores. Physical summary score-⩾ 40 points was high group and ⩽ 39 points was low group. Mental summary score-⩾ 46 points was high group and ⩽ 45 points was low group. For dietary satisfaction, those who responded with a (1) or (2) were defined as having high dietary satisfaction, and those who responded with a (3) or (4) were defined as having low dietary satisfaction. The independent variables were perceived food environment. For this variable, those who responded with a (1) or (2) were defined as having a positive perception of the food environment, and those who responded with a (3), (4) or (5) were defined as having a negative perception of the food environment. In the univariate analysis, the eight items of perceived food environment were introduced one by one (Model 1). The multivariate analysis performed two patterns (Models 2 and 3). These analyses were adjusted by sex, age, years since injury, lesion type, living status, current employment status, current use of welfare services and support. The eight items were also introduced one by one in Model 2. In Model 3, access to food (four items) and access to information (four items) were separated and analyzed. We used a simultaneous method in Models 1 and 2, and a stepwise method in Model 3.
All statistical analyses were performed using IBM SPSS Statistics 21 (IBM Japan Inc., Tokyo, Japan), and the level of significance was set at 5% for two-tailed tests.
Ethical approval
Our study was approved by the ethical committee of Tokyo Metropolitan University (certification number: 27-37). Table 1 shows the HRQOL scores, dietary satisfaction scores and the sociodemographic characteristics of participants. The median (25-75 percentile values) of the physical summary score was 40.7 (34.7-46.9). The median of the mental summary score was 46.4 (40.3-51.4). The study population was predominantly men (83%), aged over 60 years (65%), with thoracic cord injury (53%), over 20 years since injury (73%), moderate in dietary satisfaction (65.3%) and living with others (85%).
RESULTS
Physical summary score Table 2 shows the relationship between physical summary score and perceived food environment. In Model 2, after adjusting for sociodemographic variables, the odds ratio was higher for 'nutritionally balanced foods at an appropriate price' and 'existence of a store to get safe and reliable food' for access to food, and 'acquiring dietary information in their community' and 'acquiring accurate health and dietary information from the media' for access to information. In Model 3, the odds ratio was higher for 'existence of a store to get safe and reliable food' (odds ratio (OR) = 1.61; 95% confidence interval (CI): 1.09-2.37) for access to food, and 'acquiring dietary information in their community' (OR = 1.67; 95% CI: 1.04-2.69) and 'acquiring accurate health and dietary information from the media' (OR = 1.74; 95% CI: 1.15-2.62) for access to information.
Mental summary score Table 3 shows the relationship between mental summary score and perceived food environment. In Model 2, the odds ratio was higher for 'balanced household meals', 'nutritionally balanced foods at an appropriate price' and 'existence of a store to get safe and reliable food' for access to food, and 'acquiring dietary information in their community' and 'nutrition labels at nearby restaurants and grocery stores' for access to information. In Model 3, the odds ratio was higher for 'balanced household meals' (OR = 1.86; 95% CI: 1.22-2.85) and 'nutritionally balanced foods at an appropriate price' (OR = 1.62; 95% CI: 1.10-2.39) for access to food and 'acquiring dietary information in their community' (OR = 2.30; 95% CI: 1.47-3.60) for access to information. Table 4 shows the relationship between dietary satisfaction and the perception of the food environment. In Model 2, the odds ratio was higher for perceived food environment except for 'nutrition labels at nearby restaurants and grocery stores' for access to information. In Model 3, the odds ratio was higher for 'balanced household meals' (OR = 6.50; 95% CI: 3.95-10.70) for access to food, and 'food and health information available from family' (OR = 2.70; 95% CI: 1.65-4.43) and 'acquiring accurate health and dietary information from the media' (OR = 1.75; 95% CI: 1.08-2.83) for access to information.
Dietary satisfaction
DISCUSSION
HRQOL and dietary satisfaction were differentially associated with perceived food environment factors in community-dwelling individuals with SCI. Acquired dietary information in their community was related to both physical and mental summary scores. On the other hand, dietary satisfaction was typically related to families or neighborhoods with access to food and information, and did not coincide with the variable that explained HRQOL. To our knowledge, this is the first Association between QOL and perceived food environment K Hata et al Binominal logistic regression analysis was performed. In the univariate analysis, the eight perceptions of food environment items were introduced one by one (Model 1). The multivariate analysis performed 2 patterns (Models 2 or 3); these analyses were adjusted by sex, age, years since injury, lesion type, living status, current employment status and current use of welfare services and support. We used the simultaneous method in Models 1 and 2 and the stepwise method in Model 3. *Po0.05.
study to clarify the association between HRQOL, dietary satisfaction and perceived food environment in community-dwelling individuals with SCI. Our results could encourage the implementation of food environment improvement and health promotion programs for community-dwelling individuals with SCI. Improvement in access to food or information is important to the health promotion of the community. Basic goals for the implementation of health promotion were established in Japan's health policy, Health Japan 21, which included goals related to food environment improvement. 10 Acquired dietary information was related to physical and mental summary scores of HRQOL in the household, community and society.
In this study, we asked whether people perceived dietary information, regardless of whether dietary information actually was provided by the community. It is important to examine key components, including whether people are provided information, such as the product, promotion, location and timing in the community and how these relate to health promotion. The communication between the sender and the receiver of information in the community is important.
Interestingly, the mental summary score was related to economic factors, such as price and access to food, rather than to safety and reliability. Cassady et al. 22 reported that appropriately priced food was related to positive dietary habits, such as an increase in fruit and vegetable consumption. However, it is difficult to control the gap between 'appropriate prices' and 'real prices', as an appropriate price is difficult to judge. Concerning Model 3, further studies are necessary to determine why appropriate price was related to mental summary score.
Dietary satisfaction was positively related to both access to food and access to information. A previous study within a sample of community residents revealed that people who perceive their access to food and information as positive, at the family and neighborhood level, have better dietary behavior when compared with individuals at the community level. 17 In the dietary habits framework, 10 the PRECEDE-PROCEED model 23 posits that if dietary behavior is positive, diet-related QOL is enhanced. In this study, perceived food environment in the household was positively related to dietary satisfaction. Access to food in the household was also related to the mental summary score. A home-cooked meal seems to be more related to the mental dimension, rather than the physical dimension, and this relationship is worth examining further in future studies.
The current study had several limitations. First, this study used a cross-sectional design; therefore, it is not possible to make causal inferences. Second, the perceived food environment questionnaire's reliability and validity have not been verified. It is possible that other variables exist that our questions did not address. Third, we did not directly investigate an objective food environment in this study, but asked about perceived food environment. It is necessary to examine this association in the future. Fourth, the response rate was low (i.e., 29%), even though a reminder postcard was sent and the amount of questionnaire items was reduced. Fifth, the SCI participants were recruited members of the SIJ organization; therefore, our findings may not be representative of the overall population of individuals with SCI in Japan. Last, we did not obtain data regarding completeness of injury as defined by the America Spinal Injury Association classifications A or B (motor/complete SCI). Despite these limitations, this was the first report that showed an association between HRQOL/dietary satisfaction and perceived food environment in community-dwelling individuals with SCI. Encouraging the health promotion of individuals with a disability is long overdue in Japan. Our findings are critical to the field of health promotion for community-dwelling individuals with SCI. This research has identified the need to address two important issues. First, it is necessary to examine social marketing techniques used to reach community-dwelling individuals with SCI, to improve the perceived food environment, and second, it is necessary to examine whether this action promotes HRQOL improvements in individuals with SCI.
CONCLUSION HRQOL was positively related to dietary information in the communities of participants. Additionally, dietary satisfaction was positively related to perceived food environment in the household. To improve the food environment of community-dwelling individuals with SCI, HRQOL should be improved through providing dietary information, and dietary satisfaction should be improved in the household.
DATA ARCHIVING
There were no data to deposit.
